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$8 zx. [ B 65 ] ARH 4872 FH EG (peptidoglycan recognition proteins, PGRP) 4E A — A BY RAI Fl 
SM, HE RB Bombyx mori ARRA PALA € Xe ER S RAKE RR RKE PGRP-LI KAW 
2) fb A PELA 5 a) BRK, [2x] TMi RT-PCR 453343 KA PGRP-L1 KA. Fi 
JI fi E dod KISH 5 WHR HIER KAT A Escherichia. coli 6 3E HA Saccharomyces cerevisiae, 
AE E F dT A Bacillus subtilis fe PBS,12 h J& JU E Fe 3E SR 4X XE RNA, ERA RT-PCR Fo Xt Jc vt, 
RAL AM BmPGRP-L XE) 85 RAK FA RNA Fa RH 5 HAC BIER PGRP-L1 dsRNA 3X 
PBS 6 h BAA 31144 3 TEE 82 Gh EX PBS, RGR KEEA KAR g RRMA RAF 
(Rel, Cactus e Relish) AA ZÆ S 4 HH Ak ( antimicrobial peptides, AMPs) RA (EKAA 
Attacin, Moricin fe E 4 AA Gloverin) J 3k 45 26, [28 X] GE doe RR XL Vi AUG 
44 3: 328 be ie Ht PBS 6$ x] 8628. BnPGRP-LY % A i RAKE BA LIA, fo EA ARI BERE e 45 BF Fe 
AF ig 66 KW BmPGRP-L1 k RK FRA RAL. 4) A RNAi HRAD BK BmPGRP-1 GER, Xt 
BmPGRP-Ll BAK AT 5 BEAL A ADAE p ud, APR relish Bj F XGRAK-T Ei x: 8& 28 , 38. 
aH KA I] Rik WAKA FIA. [2536] 25 RIT, BmPCRP-LI 3E EIAS ERO EE 
KD) PEL AOT A 89 fe v6 1; BmPGRP-L1 RRAEASERA PEA Imd 425: 3855, 
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Peptidoglycan recognition protein L1 is involved in the Imd pathway in 


the silkworm, Bombyx mori 
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Abstract: [ Aim] As an important pattern recognition receptor, peptidoglycan recognition protein 
( PGRP) plays an important role in the innate immunity of the silkworm, Bombyx mori. The study aims to 
identify and characterize a new PGRP gene PGRP-L1 from Bombyx mori, analyze its immune function and 
the immune signaling pathway that the gene is involved in. [ Methods] We successfully cloned the gene 
BmPGRP-L1 from Bombyx mori by RT-PCR. Newly-exuviated 5th instar larvae of B. mori were injected 
with Escherichia coli, Saccharomyces cerevisiae, Bacillus subtilis and phosphate buffered saline, 
respectively. After 12 h, the integument and head were collected and used for RNA extraction. RT-PCR 
and gel electrophoresis were then performed to measure the transcriptional level of BmPGRP-L1 gene. 
Newly-exuviated 5th instar larvae were injected with dsRNA specific for BmPGRP-L1 and PBS, 


respectively, then 6 h later injected with the inactivated three microorganisms and phosphate buffered 
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saline, and another 6 h later, tissues were collected and used to detect the transcription levels of related 


transcription factors (Rel, Cactus and Relish) and antimicrobial peptides ( AMPs) genes (Attacin, 
Moricin and Gloverin). [Results] Microbial induction experiments showed that BmPGRP-L1 mRNA level 


was upregulated in the integument and head of B. mori 12 h after injection of E. coli but presented no 


change after injection of S. cerevisiae or B. subtilis. RNA interference experiments showed that the 


expression level of BmPGRP-L1 was successfully knocked down, and the expression level of relish in the 


newly-exuviated 5th instar larvae subjected to BmPGRP-L1 RNAi was significantly lower than the normal 


control post E. coli challenge, and the corresponding expression levels of the relevant antimicrobial 


peptide genes were downregulated to different degrees. [Conclusion] The results suggest that BmPGRP- 


Ll gene participates in the immune response of B. mori against gram negative bacteria E. coli, and 


BmPGRP-L1 participates in the Imd signal transduction pathway in integument and head of B. mori. 


Key words: Bombyx mori; innate immunity; peptidoglycan recognition protein; microbial invasion; 


RNA interference 





EL XE EK PPR ie ZB — Ay, EH 
Jj E d LA UY AT KE Be SEHE 7] 
NKR GE RS. TET F KOE, EBS B E R o 
WARE BEDRSE BU. BEALE ACSA Gees Ir FF HE 
WER BER BE RT JERAT , WA Be tit al Joe BY PAE 
VA ALE FA (Lemaitre and Hoffmann, 2007) , th #t 
Ae AR SEE AVA S EE, BG BEA H ( Lepidopdera ) 
PELL A fg Bombyx mori 3& W HWM JF B TER, 2€ 
di C. ER LS ERARD OT FE I SE 
4 ( The International Silkworm Genome Consortium, 
2008). KEZ S pa Je VI EXE INE, ET BK 
Fi s UU SE AST A), BEP | AGIR 22 SIR: EIE 
IUE BAS 22 AMR Az SET n A) AS Z E P HK oe WE, 
SATS GY BA) fri Se AC s PA Je dico A E LR fir 
He SEHR TS, Bie Ia 3635 JP 2) 20 290 P] F ( Hoffmann , 
2003), 

HK XE BE VAI SE H ( peptidoglycan recognition 
proteins, PGRPs) JÉ—BEESESCUEUSATT , AT ld R 
TEW RI KR, BOTY E BE B RT] GR Gee P n TR 
Epp fH fà (Takeda and Akira, 2005; Anselme et 
al., 2006) , PGRPs H9 3: 22 AE FE Jc X BE c DAY 
Hil (Steiner, 2004) , È uf LL] By IURE ZR D s BR 
if Toll 2k Imd 384 , Ff SG PESCE tr is ( Gottar 
et al., 2002; Maillet et al., 2008), Yoshida 4 
(1996) 4r i 2l 1b E 98 — 7 PGRP IFU WE WT ELA 
15 B SELLE T 2C RE Iz. | ( prophenoloxidase cascade) , 
Bé Jc: KA NYSE cDNA gk yup .f How n 
BmPGRP-S1 ( Ochiai and Ashida, 1999) , Yr Eb HL, 
Td TRU AY AE A RTA , PGRPs n] VLA] y RE PGRPs 
( PGRP-S) Ail A! PGRPs ( PGRP-L) ( Leone et al., 


































































































2008), Hi Drosophila melanogaster 4E [32H 4, 
* 13 4+ PCRP JEN , 3 Ee PEE BY Be Heg AY) 19 
Th H (Werner et al., 2000), [F] J HE fs; W Ze HA 
PGRP -RRRA T7 18: PER [e] A — “SE cnn 
Cys-130 X F N-Z BE Al BE -L-e RR WS ( N- 
acetylmuramoyl-L-alanine amidase, NAMLAA ) Bj i PE 
Je MA np b B ( Gelius et al., 2003; Kim et al., 2003; 
Mellroth et al., 2003; Wang et al., 2003) , 

Tanaka 55 (2008 ) A WE AK fe SEA A FA 12 4 
PCRP W, FO 6 Na PRU, ERE AT IER 
I 6 NB FARK, Eee RIA SEL EA FFU 
EAN AY ^E V] ^ EI BÉ A IK — E (Guan et al., 2004; 
Dziarski and Gupta, 2006), jt F Ke, A fe gj HY 
PGRP HJIRRE E Wt is — XE AY E JE, t] S1 (Yoshida et 
al., 1996) , $2 ( Yang et al., 2015) , S3 (Gao et al., 
2014) ,S5( Chen et al., 2014) SEXE DS H9 va [Ae LJ 7 3 
WEERA, MKA! PGRP XEDS PR LRG. ARDT 
JEREZ P PCRP-LI JEDE GT DERE WRITS 
JJ SE AS 55 RU A, E AS TLR, D E — 25 OE ER 
PGRP RRE ADL FEES 



































1 MeSH 


1.1 HRE 

MAKE i FRY CE x AE, FP Ae BE 
Bre Ae V WT FE Bro 28 SE d 28 HE BE, de ON LE Tin BE 25°C , 
FANT TEE 80% FAF P ETT HE TS , 2) HE LE 38 tink (25°C ) 
ANE PST. KIA Escherichia coli , BS BE 
Saccharomyces cerevisiae Fl fh E F HL FF fal Bacillus 
subtilis YL IR PHAR EAT FE FE EAT o 
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1.2 RNA H 

FRIE RNAiso™ Plus if] £z ( TaKaRa Biotechnology 
Co., Lid., KE) B5 fi JH UREA PEE RNA, 22 VR SU 
F:(1) RBA 100 mg CT. 1. 5 mL AGEE LJ 
1 mL RNAiso ™ Plus Jr; 5] J£ , Sh Hf ES. min, MLA 
200 uL WA. PRAE ,12 000 g 4°C Bie 15 min; 
(2) ER 400 pL EW, Fe EE] DITE MAS 
TRU] SBE, SOS, i ELIO min, Ja 
12 000 g 4° Ei» 10 min; (3) 3$ E TÉ , AGFA 1 mL 
75% GBEHBUEULUE, 12 000 g 4°C Bie 5 min; (4) 3 
i FER, BCE S min, jj] RNase-free H,O TAE. 
1.3 BmPGRP-L1 ORF žE 
FAS RBB 3 REKE 2] E Ze Be Ge HR RNA (fa 
1.275) , #84 Reverse Transcriptase M-MLV ( RNase 
H` ) (TaKaRa Biotechnology Co., Ltd., 3E) B) fi FH 
Trt A HEEFT E BUM 

VERE LDE] Wy 5'-TTGGACTAAGATGCCTAGA 
CGG-3' All F 1j$5| 4] 5'-TTAAGATACCATTCCGTAGG- 
3'43% PGRP-LI [fj ORF, RT-PCR 37385 RIVA A 
F 94°C BART ES. min 94°C AEE 30 s,55°CiR 30 s, 
72 min HEH 1 min, 30 4 HRA; AIR 72°C 2X SEE f 
10 min,4°C f f£, PCR j^] 1% B Ss BE IBS Ft 
VK AT Ba, AJ FRAY SanPrep HEIR DNA Jie [Al Wc ish 
A| Sangon Biotech (Shanghai) Co., Ltd., EY] [IWC 
ai (b, Æ B: 9 pMD-IST ZX fk E ( TaKaRa 


















































Corp., Madison, WI) iG ex AY Bh Hj] SE A MG Pr s BE 
HJ dsRNA, fH S'Z& omnii A T7 JE oo PP AY L- 
T7-F: GGATCCTAATACGACTCACTATAGGAGCAGG 
GTGATTAGAGCGTT, LI-RI; CCATTCCGTAGGTAA 
CTTCACA ; LI-F: AGCAGGGTGATTAGAGCGTT, L1- 
T7-R1: GGATCCTAATACGACTCACTATAGGCCATTC 
CGTAGGTAACT 3E GI 36 2 AARP BmPGRP- 
L1 AY ORF, PCR 3735 c ARE MF 94°C FEE 3 
min; JA Jc FE 94*C ASE 30 s 55°C iB X 30 5,72 min HE 
fifi 1 min, 10 MAIR ; FH 94°C ZEE 30 s ,55?C 3B 30 s, 
72°C fi£fifi 1 min ,30 MRI 572°C Z& iE fff 10 min, 
WH S ig d ETT EAT SECUS 4) 4 SSA 
All 4 4S OP WAZA, Rg—2H JETER] 30 AKE, SGM BE 
SoH HSE 5 ug BmPGRP-L1 FeS5t HR dsRNA,6 h 
JAANE 5 pL At BAUER A A ZETGUET A 
FPE PRA BE VI Be ER Eh Be n (PBS) o Ob RRZH ACTES, 
5 wh WREE PUR (PBS) ,6 h Jere SAH NZ BY ot 
+E ya PBS, REE 25°C AR UE PET FE. EME 
PTE STAD EHO h Jer, PR TH CSL Be RORIS 2 FEL 
dsRNA + H 79 BEBE dsRNA + ih Bt Ze fl FF ra A 
dsRNA + KITA dsRNA + PBS ( ZG ^E Wie Ht 
XJ HR) , PARTE ME RNA TESTE ATR HY PBS + fie 
TRAE: PBS + ih 5e F fl FF A. PBS + KIB IF A A 
PBS + PBS ( ZG AE York WY OT BEL) ETT hb BAY RNA 
CI] 1.2 45) , WHAE | A Jet T RT-PCR, WL 





































































































Biotechnology Co., Ltd., WWE) dile ILE Ka 
DHIOB ŽRE TE 7] Efe EH) ROA BR ZS ed xit 
fT FF o 
1.4 BmPGRP-L1 ORF 5J 3 MAMA aT 

HE MEGAS. 1 Xf BnPGRP-L1 FF YET A 
BK Wr. BH SMART ( http://smart. ehbl- 
heidelberg. de/) fll Pfam ( http ://www/ sanger. ac. uk/ 
Software/Pfam) XJ HR A AYZ RIE BT. fum 
FOX AILS gc £s Pg Sa FF] TMHMM server v. 2. O( http ;// 
www. cbs. dtu. dk/services/?TMHMM/ ) 4} 47, 
1.5 WREMRSHW+ES PCR 

XS ditte d 7) DERE S pL ARRE. 5 x 10° 
cells/mL) fli EH FF A (2 x 10° cells/mL) AKM 
{FR (2.1 x 10° cells/mL) #1 PBS, Brix St 12 h Jay 
KREMA SGA HPL RNA ( [a] 1.2 35) HTE 
we Ht PCR, FY 196 HI Sat His Pe BE e Hk WLS PCRP-L1 
ERIR 
1.6 RNA F 

AR 4 T7 RiboMAX Express System ( Promega 



































FEAR AE AEA AE RAF ZA ou. TA 
FS RHODE PRO RS oA T P AUR 1 Bros, AS 
FÆ Si] Jy eTIFAA-F; TGGTGGGCACTCCAGGTCGT, 
eTIFAA-R; AGCCAATCCACCTTGCGACGG, 








R1  SVEDBCRUEESR RT E ERES | MRS 
Table 1 Sequences of primers for genes of AMPs and 
transcription factors 


519] FERREIS 37) 
Primer name Oligonucleotide sequence 
GGCTCGCTCTAGACAACGTA 
ACATTGGGCTCCCACGAAG 
TACTCGATCAGCGGGCAATC 


GACCATACCACCGGCAGAAA 





BmAttacin-F 
BmAttacin-R 
BmGloverin-F 


BmGloverin-R 


BmMoricin-F GCAAAAACAGTAAACCGCGCA 
BmMoricin-R CACAGTTGTCGTTGCAATCAAT 
BmCactus-F TAGGATGTTGGTCATCGCCG 
BmCactus-R CAGACTCTCGTTGTCGCTGT 
BmRel-F CAGATGCGAACGATACCGGA 
BmRel-R TCGCTTGTGGAGAGCTTGTT 
BmRelish-F TACAAAGTCGGGTTCGGTGG 
BmRelish-R TGAAACTCCCGTTAGCCGTC 
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2.1  BmPGRP-LA BSTECEE FS EL Ss ER Fe I 


ProtParam Fiji] BhnPGRP-L1 4 AAT itg Jy 34. 39 
kD , 2 FH 4 2g 6. 76, BnPGRP-LI ZE AIA 3 ^25 
FJ PEAR CSS 76-98 [S4 EM) , PGRP 2 Fy dah ( 95 
120 - 260 MAR; E =1. 5e -35) A Ami 2( 2 135 - 








BmPGRP-Ll ORF HJ GenBank % 3p & 3: — 272 WAER; E -2.73e -10) fbit, BS KASH 


KT907183, Jt Æ 915 bp, 4 fij 304 + SEM, KARIERE. 





ATGCCTAGACGGGGCGTACATACAGAGAGCGGTCCCAGCACAACTGCAGATGTCATCATG 
Be oR Ro GV uH. TV HB eS 2G POSTS T SAD Vo E OM 
TTGAATGACAGAAATGTAGCAACTGTGTCGGGAGACGTCGCGTCGATTCAAACTTCACAA 
NDR N V A T V S GDV AS IQTSQ 
TTTAATGCAACCGAAGGCCCTCGAGATGTTGAAACCAATGCTTCGAACGCACAAAAATCC 
NA T cE. G P R D Y E TN A S N A. Q K 5 
GAAAAAGACAAAGATATACCGTTTTCGCGCTACCTGCGAAAAGTAGTGAAGACATCGAGC 
K-D -K -D, tE PE S R X LOR Ke Vo VK I 9-5 
AGGGTGATTAGAGCGT TGTCTATAGCTGCGTTCGTAATACTTTTAACAGTCGTCGCCTTC 
YES Root Ah 8 Se SAC UAGIBIOY X0 bb TEND CAL OP 
ATGCTGTATTTCACGATCATGGCTAACTTTTCCTCCGAAGACGGCGACCGTACCGCTCCT 
Lar Ts ya M TAS Ne UR Se OSEE (Des Goa ORA EAA Pe: 
CACGAGTGGGATATTTCAAGGGTGTTGTGGCAAGCCAGATGGGCCAACAATACGCAGCGC 
EWD I S R V L WQA RWANNTQR 
ACAACAGCTTTCGATCCTATACGACTGGTCATTATCCAGCACACCGTCACACCAGACTGT 
it EE qos dy TREE ESSE Rp Ct E Ed dU 
TTCACATTCGTCGCTTGCGTGGCGGCAT TACGTAATCTCCAGAGCTACTTCTTGATAAAC 
jp qm WV JA €. WO X A JL de Me db Gp eS x de j5 d 
TTACATTATGACATACCCTACAATTTCATGATTGGAAATGACGGCAGAGTGTACGAAGGA 
ji x 0 — JJ J^ x ow dm M do & M JS OG JH MO XC 18 
CGCGGCTGGGGCATGGTCGGTGCCCATACCTTCATGTATAACAGATGTACACTGGGCCTA 
G No € n Ww © A 5 X m m xmi c Ti € 
GGATTTGTAGGAAACTACGACAGACACACACAAGTTTCAAAGCTGCAAATCGAAAGAATG 
| wo € w ww m a m x wv SJ& Js 9 3 J M 
AAATTGTTACTCGAAAAAGGCGTAAGAGAAGGCTTTCTGGATCCTAACTACCACATAGTC 
I gd 5 dod XD NW a ge 36-30 9 ONE XC Ju 
GCCGCTAGTGATATACAAAACACAGACAGTCCCGGATCGAATCTATACAA (C) GCCTTGAAA 
EE NUMEN! N T D SP GS NL|Y K AL XK 
@ AATTGGATCATTTCGAACACACTGATCGCTTCAGGAACGTCGACTGTGAAGT TACCTAC 
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GGAATGGTATCTTAA 
GMVS * 


Li Dy Hy Be dE. Hh TS UD 


Re SERS Ne Ve Di 3G. EON TY 





FL BmPGRP-LA 55 83 AIRS ARFA 
Fig. 1 Nucleotide and the deduced amino acid sequences of the encoding region of BmPGRP-L1 


FRIRE B DX et , AE ERARE E A Sa DAEN E Ami 2 8 R39, E RR LE SER T- oU] ZR Tbe T AR FE SEB 




















ABE Fe EOS , A i SEAR — RE , FI Rel ERSTE The transmembrane region is underlined, the peptidoglycan recognition protein domain is in gray, 


the Ami. 2 domain is boxed, the star represents the stop codon, and the initiation codon is double underlined. There are two bases which are different 














between the result of the clone and the draft sequence of the Bombyx genome, which are indicated by circle. 


SEMEN) BmPGRP-L1 BF 8] 5j ZKA JE DS ZA D 
BS P AZ PAUSE. 2 Ar GE A TF] , APES 831 fU 
841 frr E^ xg G REN C ALA, MA h R 2a 
RAE J KA GEG , JE BR Je Ve ES PAIR, ABE 
BRRRZSJT RA REKE , WE 1 BAN. 


=a 


























2.2 BmPGRP-LI ASEM S5 4E 

BmPGRP-L1 5f Es PGRPs £4 B9 A out 
4E bg ind 2 Bras. M rp SE BmPGRP-LI 45 
DmPGRP-LC AAA EE fem. E PUPA EE IE (EB PH 
AA E EI FP 9 Ke HAE DS] GenBank oR 7 Al F: 
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DmPGRP-SA ( AAF48056. 1), DmPGRP-SBI DmPGRP-SD ( CAD89193. 1 ),  DmPGRP-LB 
(CAD89138. 1), DmPGRP-SB2 (CAD89150. 1), — (AFH06372. 1), DmPGRP-LC ( AFH04364. 1), 
DmPGRP-SCIA ( CAD89163. 1), DmPGRP-SCIB  DmPGRP-LE ( AAG32064. 1) #il  BTL-LP2 
(CAD89174. 1), DmPGRP-SC2 ( CAD89187. 1), (BAB33295.1), 


100, Dn PGRP-SC1A 

100 DmPGRP-SC1B 
DmPGRP-SC2 

62 DmPGRP-SD 
DmPGRP-LB 
13 47 DmPGRP-SB1 
95 DmPGRP-SB2 
BTL-LP2 


63 





34 DmPGRP-SA 
DmPGRP-LE 
BmPGRP-L1 
47 DmPGRP-LC 


m 
01 





[42 BmPGRP-L1 5j i Rf PGRP Ay HE Et 

Fig. 2 Phylogenetic tree of BmPGRP-L1 with peptidoglycan recognition proteins from Drosophila melanogaster 
Hii Mega 5.1 AY ClustalW HIE Fe 3l COSE , 18 BSE IK (NJ) YJEERU AA BE LE OY, D ERS SERE IOS RETRAIT SAT 
(500 KEZ ) KWAK. The tree is constructed by the neighbor-joining (NJ) algorithm using the Mega 5.1 based on the multiple sequence alignment 








by ClustalW. The numbers above the branch represent bootstrap percentages. The topology was tested using bootstrap analyses (500 replicates). 


2.3 BmPGRP-L1 Wit 1] s Ss A DS] Ae aS HJ] A T ie s rfr] C ERES TER: ox t ZR RUIT 
V HE o UE WN Je: 22 4] rh RE RIP BmPGRP- —. RUE ,BmPGRP-LI ZEA ZAKI A HE eR 

L SE f eoe de dan 3 Bron. TEXT ESI  BmPGRP-L EBB SAE t E TIS S CE o 

PBS fer IRH EST I ET VAL 33v 2H. BmPGRP-L1 











PBS Sc Bs Ec 








Hz Integument BmPGRP-L\ 


tH 


3l Head BmPGRP-L1 


eTIF4A 











A3 WERE ZCÓR UII Ha BmPCRP-LV HREM 

Fig. 3 Immune responses of BmPGRP-L1 to microbial infection in Bombyx mori larvae 
5 dtt dc^) x IERI PBS ARBRE RE (Se) Ai ht ZETRUFT PR (Bs ) FIG FT PR (Ec) 12 h fig, RT-PCR fl] BmPGRP-L1 ZED AY AeA, eTIFAA ENS, 
The relative expression level of BmPGRP-L1 was determined by RT-PCR 12 h after injection of PBS, Saccharomyces cerevisiae (Sc), Bacillus subtilis 
































(Bs) and Escherichia coli (Ec) into the newly-exuviated 5th instar larvae, respectively, and eTIF4A was used as an internal control gene. 


2.4 BmPGRP-LA fj RNAi E14 (A) MR TERRE BES PBS AIK Ha AF ERST 

NY FRIESE BmPGRP-L EZERRE HRZRH Sb EG EGY dsRNA LAC FF a AY c 8; 2 P 
BS (a PE SIRE, TAKE ET: RNA FH, Relish FFE SEE E Een, EN REE (4 
Ai ke ese n — ES ere RF TAKE B) A SE SEL DR C IE] 4: C) B) Se 2 BR H 


a = 


AS. FNS Wk EE OEE BmPGRP-LI RNA, — Relish [AL PF ae TEER E— PE AS PREZAN 
























































4] ti ABE AIS EAE DA BU e 3 
Fig. 4 Expression level of immune related genes in the 
integument of Bombyx mori larvae after injection of 
BmPGRP-L1 dsRNA or PBS and then challenged 
by microorganism as indicated 
A: KIA E. coli; B; PRIIT S. cerevisiae; C: dh RAT PA 
B. subtilis. 1; Rel; 2; Cactus; 3; Relish; 4; WHA SEA Attacin; 5; 
Moricin; 6; BER 3& DS Gloverin; 7: FUE MA PE a A 4A AED 
Eukaryotic translation initiation factor 4A gene (eTIFAA). XJ 5 tit aE 
4) HES BmPGRP-L1 dsRNA fil PBS(CK) , 6 h Je HEAT DICE SS AI 
FFE BESSER RE ST PA PBS, 6 h Je ilice £8 8, JH T T 


n A XAZKOE. Newly-exuviated 5th instar larvae were injected with 
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ES 
PS] 
dsRNA specific for PGRP-L1 or phosphate buffered sal 














PR] 






































ine, 6 h later 
were then injected with E. coli, S. cerevisiae, B. subtilis and PBS 
respectively , another 6 h later, tissues were collected and used to detect 


the 





ranscription levels of the immune related genes. 


SK ABLE AR SR RESE AN — BC, TERE BCA Fd 4 
Cactus WF ffi} Rel HF 3c s 2A AN MT HA ZH SEAS EE — 
FÉ TESK A Cactus Fil Rel EF ABCA tu S. MA 
Exe A AY DA HL TE BS RE ASK rn, BmPGRP-L1 
WASS Imd R4. 























14> 


3 1E 


if 
AWRA AAA , BmPGRP-LI FER AE IIE A fe 
BE P ake 2 CELO Es AS TRI PS RS Ae T DC HE 
JU; BmPCRP-L1 3& [S BO fe oe XS, BUC FF A 
LEAT RISE BmPGRP-LV WY PERRI, (E A a S hrs 
HFFA ADRE, RAE EN PGRP-LI Ak 
HRE ERIA ER MAE 9] 8 -5 R BA EE 
FEDERE RAA ERK Po BmPGRP-L1 Wy RNA 
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A 1 2 3 4 5 6 7 A 1 2 3 4 5 6 7 
v mE oo MEER 
aT SE KITA 
Escherichia coli Escherichia coli 
B 1 2 3 4 5 6 7 B 1 2 3 4 5 6 7 
a PEE nv MM 
s BPS PR: 
ARUP EAE Saccharomyces cerevisiae 
Saccharomyces cerevisiae 
C 1 2 3 4 5 6 9) 
o mh vum 
n WETTE 
fiis ZETRUFF TRI Bacillus subtilis 
Bacillus subtilis 
[d 5 iS} BmPGRP-L1 dsRNA Bk PBS AMEWEZA 
El 4 5 BmPGRP-L1 dsRNA zy, PBS PITAA WG AE 


A R k TB Ae IE iE DSL IRIA 
Fig. 5 Expression level of the immune related genes in the 
head of Bombyx mori larvae after injection of BmPGRP-L1 
dsRNA or PBS and then challenged by 
microorganism as indicated 
A: KEFE E. coli; B: WIERE S. cerevisiae; C; MERCIER TA 
B. subtilis. 1; Rel; 2: Cactus; 3: Relish; 4; IGERI Attacin; 5; 
Moricin; 6: BZR Gloverin; 7: HMB Ua A T 4A SEA 
Eukaryotic translation initiation factor 4A gene ( eTIF4A). XJ 5 iSite 
A MER BmPGRP-L1 dsRNA FI PBS, 6 h Ja fA) TERT AIG FT BR 
OER: Hy SEE TAURI PBS, 6 h JAKER , FAP FUA D e 


JXkJK3E. Newly-exuviated 5th instar larvae were injected with dsRNA 


zh 


PA] 
















































































specific for PGRP-L1 or phosphate buffered saline, 6 h later were then 
injected with E. coli, S. cerevisiae, B. subtilis and PBS, respectively, 
and another 6 h later, tissues were collected and used to detect the 


transcription levels of the immune related genes. 


FEKRR BmPGRP-L FE LE AR E WEER 
KPR Imd fi 38 ER TE Sit A IRA o 

ERP ,PGRP-SA BUA ERE Toll fii^ 
Wo PGRP-SA FEF TEMME P , e X EIC 
7525 CBE PER ek FF KS BRA, OTT — 2 
VIE BOR, CENT AS P T RA 
Pur UK HE DS B FE ae K GA ( Michel et al., 2001; 
Bischoff et al., 2004; Charroux et al., 2009), M 
KRAP , CER BETES AE E PC BAPE ACI TT , ZK 
AREER rH BmPGRP-L1 FETA HY eoe des RAE 
Ji], RNA PES Eat Imd 3 £61 pi A IK 
IRK. WAKE PGRP-L| Rie PCRP-SA BE 
FALE A [H] RS) o 

Tanaka 4 (2008) UAH BmPGRP-S2 1E Z f Jl Hj 
TASTE IRIA SE SUCK EFE PS C 25 ER BA PE et) 2 He 
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AEAII RE az RC Co, PRACT Zed BR PR C 25 R H HE 
BA) USE. AAS SE (2015 ) TA Jg BmPGRP-S2 EKE 
METTI AE GA BECK RA FF Pal CE SE ET PE TRE) A A 
EFAA CEDE PCPA PER) Vis EAS TEP , 
BmPGRP-L1 ERRERIK PY dei OK TT AS , 
Ifi EY PS PRB s t ZI ELT PLATE A H E EAE o 
juez RAY, CEE AGE ea, AS Vd A AR a IR 
BE all AR HEA fe KÆ W E UA ARE Bk np B 
JUS WM SAUL 

ERRi Rel/NF-kB 4& [4 Relish 4 Imd 3 ff 
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HPS BS, FE Be hE P ECB HE a YG ( Dushay et al., 
1996; Hedengren et al., 1999) , A EZ fis BR] Hi K 
AED], "ll Attacin (Sugiyama et al., 1995) RI Moricin 
(Furukawa et al., 1999) pg JE FE, x6 AXEDd]TE 5' 
EJ DC BU RSE AY kB OC PE, a ER UK ERE EAE 
AVR KB. self eS KA T 25 ( Taniai et 
al., 1995) , REIH Rel/NF-kB H9 [o] R 9] 0. AE Vi] TEKE 
DUA KEAN AIK. 55 7h, Furukawa 55 (2009 ) AJ 
BmCactus Bj RAE Toll (ci eS fe. MAS DEAE 
HE Soh PBS + A Wy FF bal BOSE RR H Ds BE A SK P AS 
Relish BH ab LEE SS dsRNA + Uo FF VEL ae PE BE 
Ho TI ALPE AR E IRE PE AS ir DU BY) Cactus, kP 
Cactus FI Rel WRIA EE DU FB), ix 368] BmPGRP-L1 
AED NY 45-25 Imd fii Fe R JF HERE 
Ul] Zi A FH DC A KE DAL] 635. Davis #1 Engstrom 
(2012) WY TEAR WEE Imd 38 46 Ji: 2] rl K BZ PC P8 LR 
dk Br LI , RI] FE EAS EAE P , BmPGRP-LV WUE 
8] tt. FE 95 EMARE Imd fii 38 ji 
ABE o 

Chen 49:( 2014) JA WAX HE PGRP-S5 (EA RK RHE 
HISE AT DATE P) a Cie BE c. , AE E 
HEA PAE A. TEAS ESE BmPCRP-L1 nf 
FE US ENE A RR EY) SZ AS ATT TE FR s SE A n 
HY Imd 3a 428, 3x8; BE FR ME — 25 ASE. TEAS OT FE 
H Fe ve T AER BmPGRP-L1 HJ AES ; 388 E tok 
AE IK Ia FE ESN RE Jw, PASE LE Cc SE AN 
KP AY #6 3e 7K OF BW E E Fb; RNA T Yb 4) RH 
BmPGRP-L1 FER f& BJ 3 RV BE pS Imd fi 
SORE AYP EARR BmPGRP-L1 EZE 
ACK IURE Pl a AE 
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